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line vapor and air are mixed in the car-
buretor (which see) and exploded in the com-
bustion chamber by a spark just above the
piston. The cylinder and piston transform
the energy of the explosion into mechanical
motion by means of a crank shaft which
converts the straight up and down move-
ment of the piston into rotary motion, in
much the same way that a bicycle rider
uses the up and down motion of his legs to
produce rotary motion in the sprocket
wheel. The rotary motion thus produced in
the automobile is delivered through gears
to the drive shaft, and then to the wheels.
The tendency in future engineering design
indicates that the automobile of the future
will have the engine mounted directly over
the rear wheels to eliminate the intricate
system that is necessary to deliver power to
the rear wheels when the engine is mounted
in front.
Speed and Highway Problems. The aver-
age automobile of today is capable of a
sustained speed of sixty miles per hour.
Again, engineering design is being directed
at increasing the acceleration from a dead
stop to full speed rather than to increase
the cruising.speed, since the operation of
an automobile at speeds higher than sixty
miles per hour is considered unsafe on high-
ways such as we have today. The speed rec-
ord for automobiles is held by Sir Malcolm.
Campbell, who drove his special racing ear
at 301.162 m.p.h. on the Bonneville salt flats,
near Salt Lake City, in 1935,
There are over nine million miles of high-
ways in the world, of which over three
million miles are in the United States.
Seventy per cent of the total passenger
travel in the United States is carried on
highways. There are nine automobiles to
every mile of road in the United States,
while in some countries, such as Cuba, there
are as many as sixteen.
The advent of fast concrete highways has
done much, especially in the United States,
to develop the bus industry. There are over
one hundred thousand busses in operation,
covering over ten billion passenger miles a
year. In addition to the regular "day coach"
type, the sleeper bus has also been placed in
operation. Berths, similar to those in Pull-
man ears, are provided so that they serve
as seats by day and beds at night. More
th$n sixty thousand busses serve the rural
schools of the nation and carry over two
 million school children annually, at a cost
of about fifty million dollars.   *
Extent of the Industry. Although at
one time there were several hundred com-
panies manufacturing passenger automobiles
in the United States, there are now about
a dozen. The extent of the operations of
these companies can be easily seen when it
is considered that this industry is the largest
purchaser of iron, steel, gasoline, rubber,
plate glass, nickel, lead, mohair and up-
holstery leather. In the case of rubber,
this figure runs as high as eighty per cent
of the output.
Manufacturing Processes. In the manu-
facture of an automobile, the industry has
achieved remarkable results in the distribu-
tion of labor. The assembly line is the back-
bone of the factory, and to it come all of
the parts that go into the finished product.
The chassis is manufactured in a continuous
operation, in which the steel is moved from
a railroad siding to a movable platform
about a mile in length. It is fabricated and
riveted by ingenious steel fingers as it moves
onward and the whole operation requires
the services of only a few men. The chassis
completed, the operation of fitting the en-
gine and driving parts is again carried on
by moving the work to the men. Finally, the
body, which has been stamped and welded
from sheets of steel, is lowered over the
chassis, painted with spray guns as it moves
along, dried in an oven, and the finished,car
is fueled and driven off the assembly line.
Research Looks to Future. One of the
outstanding characteristics of the automo-
bile industry, almost from its very begin,-
nings, has been its devotion to research in
the fields of science and engineering. Its
huge research laboratories are peopled with
leaders in physics, chemistry, and engineer-
ing" and many of the basic discoveries of the
age have come from within their walls. In
order to stimulate sales and to take imme-
diate advantage of new inventions and
materials, it has been necessary constantly to
change the appearance and improve the
details of the product to maintain a market
One excellent example of the results of
research in pure science in the automobile
industry, with a view to its application to
the car, was the discovery of the anti-knock
qualities of gasoline treated with tetra-ethyl
lead. Not only did this discovery make it
possible to obtain higher compression ratios

